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CHANGE | TEM S)

Thi s change notice nodifies Section 10 of FIPS PUB 127-2
to resol ve an inconsistency in the specification of FIPS
Transitional SCALE. The inconsistency is that <colum
nane>s of length longer than 18 characters are not
required to be supported by an inplenentation until
conformance to FIPS Internedi ate SCALE is specified in a
procurenent, but support for certain tables in the
| nformati on Schema having sone col um nanes | onger than
18 characters is required if FIPS Transitional SCALE is
specified. This is not a problemfor the 1SO|1EC or ANSI
SQ. specifications because the Information Schenma i s not
required in those standards until Internediate SQ is
supported, and Internediate SQ requires support for
colum nanes of up to 128 characters.

This inconsistency was discussed with the X3 Techni cal
Commttee that developed the ANSI SQL standard. The
commttee recommended that FIPS Transitional SQL
requirenents be nodified to require support for the
content of required Information Schema tables in a
speci al FIPS schenma different fromthe | NFORVATI ON SCHEMVA
and having shortened colum nanmes. N ST will design the
NI ST SQL Test Suite for Transitional SQ. to test for the
exi stence of appropriate views in a special | NFO SCHEM
schema.

The X3 commttee al so recommended that the foll ow ng nane
shortening algorithm be wused for consistency and
convenience in being able to renmenber the shortened
nanes. This change will apply to all columm names in the
| NFO_SCHEM view definition for all information schema
tables required by Transitional SQL.

DEFAULT ---> DEF
CHARACTER ---> CHAR



MAXI MUM ---> MAX

PRECI SI ON ---> PREC
CATALOG ---> CAT
SCHENMA ---> SCHEM
NUMVERI C 0--> NUM

Applications that are designed to depend upon these
shortened nanmes may be ported to systens that support
| onger names or may outlive the 18 character nane
restriction on identifiers. Thus FIPS SQ wll require
that these special views in the |INFO-SCHEM schema be
supported by all inplenentations of FIPS Transitiona
SQ., including inplenentations that al so support these
tables in the | NFORVATI ON_SCHEVA wi t hout difficulty.

This required feature of FIPS Transitional SQ is marked
as a "deprecated" feature, which neans that feature may
not be supported in a future version of the standard,
although it is a fully supported and required feature of
the current standard.

ELECTRONI C FORM
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Application prograns witten to reference tables and colums in the
| NFO SCHEM can be nodified automatically to execute in any
| nt er medi at e SQL pr ocessi ng envi r onnent by substituting
"I NFORVATI ON_SCHEMA" for "I NFO SCHEM' in any schema reference and
by expanding the seven shortened words identified above in any
colum reference that is explicitly or inplicitly qualified by an
| NFO~-SCHEM schenma nane.

A second alternative to support prograns witten to reference
tables and colums in the INFO SCHEM in any Internediate SQ
processing environnment is for the Database Adm nistrator to define
| NFO SCHEM directly as specified below This alternative shoul d add
only a mnimal runtinme performance cost, and wll avoid naking
changes to any individual application program

Changes to Section 10 are attached.
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Add the follow ng paragraphs to Section 10, "Specifications", of
FIPS PUB 127-2:

For conformance to Transitional SQ., FIPS SQ. requires that the

i npl enent ati on provide a

speci al schema, the | NFO SCHEM schema, as a system owned schenma

in every catal og

supported by that inplenentation. This is a deprecated feature

in FIPS 127-2. The

| NFO SCHEM schema has, effectively, the follow ng schema definition:

CREATE SCHEMA | NFO SCHEM AUTHORI ZATI ON " SYSTEM' DEFAULT CHARACTER
SET SQL_TEXT

CREATE VI EW SCHEMATA
( CAT NAME,
SCHEM NAME,
SCHEM OAKER,
DEF CHAR SET CAT,
DEF- CHAR- SET- SCHEM
DEF- CHAR- SET- NAMVE

AS SELECT
CATALOG NAVE SCHEMA NAME SCHEMA OWNER
DEFAULT CHARACTER SET CATALOG,
DEFAUL T- CHARACTER- SET- SCHEMA,
DEFAUL T- CHARACTER- SET- NAVE

FROM | NFORMATI ON_SCHEMA- SCHEMATA

CREATE VI EW TABLES
TABLE CAT,
TABLE- SCHEM
TABLE- NAME,
TABLE- TYPE

AS SELECT
TABLE CATALOG TABLE SCHEMA, TABLE_NAME, TABLE TYPE FROM
| NFORMVATI ON_SCHEMA. TABLES

CREATE VI EW VI EVWS
TABLE CAT,
TABLE- SCHEM
TABLE- NAME,

VI EW DEFI NI TI ON,



CHECK OPTI ON,
| S_UPDATABLE

AS SELECT
TABLE CATALOG TABLE SCHEMA, TABLE_NAME, VI EW DEFI N TI ON,
CHECK~OPTI ON, | S UPDATABLE

FROM | NFORMATI ON- SCHEMA VI EW6

CREATE VI EW COLUMNS
TABLE CAT,
TABLE- SCHEM
TABLE- NAME,
COLUMN_NANE
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ORDI NAL_PCSI TI ON,
COLUWN_DEF

| S_NULLABLE,
DATA TYPE,
CHAR_MAX LENGTH,
CHAR _OCTET_LENGTH,
NUM PREC,
NUM_PREC_RADI X,
NUM_SCALE,
DATETI ME_PREC,

| NTERVAL_CODE,

| NTERVAL_PREC,
CHAR SET_CAT,
CHAR _SET_SCHEM
CHAR _SET_NAME,
COLLATI ON_CAT,
COLLATI ON_CHEM
COLLATI ON_NAME,
DOVAI N_CAT,

DOVAI N_CHEM
DOVAI N_NANE

AS SELECT

TABLE CATALOG, TABLE SCHEMA, TABLE NAME COLUWN NAME,

ORDI NAL_POSI TI ON, COLUWN DEFAULT, 'S _NULLABLE, DATA TYPE,
CHARACTER MAXI MUM LENGTH, CHARACTER ~OCTET_LENGTH,

NUMERI C_PR_ECI SI ON, NUMERI C_PRECI S| ON_RADI X NUMVERI C_SCALE,
DATETI ME_PREC! SI ON, | NTERVAL_CODE, | NTERVAL_PREC! SI ON,
CHARACTER SET_CATALOG, CHARACTR SET_SCHEMA, CHARACTER SET_NAME,
COLLATI ON_CATALOG, COLLATI ON_SCHEMA, COLLATI ON_NANE,



DOVAI N_CATALOG, DOVAI N_SCHEMA, DOVAI N_NAME FROM
| NFORVATI ON_SCHENMA. COLUMNS

CREATE VI EW TABLE_PRI VI LEGES

( GRANTOR
GRANTEE,
TABLE_CAT,

TABLE_SCHEM

TABLE_NAME,
PRI VI LEGE_TYPE,
| S_GRANTABLE

AS SELECT
GRANTOR, GRANTEE, TABLE_CATALOG, TABLE_SCHEMA, TABLE_ NAME,
PRI VI LEGE_TYPE, | S _GRANTABLE

FROM | NFORMATI ON_SCHEMA. TABLE_PRI VI LEGES

CREATE VI EW COLUWN PRI VI LEGES
( GRANTOR

GRANTEE,
TABLE_CAT,
TABLE_SCHEM

TABLE_NAME,
COLUMN_NAME,
PRI VI LEGE_TYPE,

| S_GRANTABLE

) AS SELECT
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GRANTOR, GRANTEE, TABLE CATALOG, TABLE SCHEMA, TABLE NAME,
COLUMN_NAME, PRI VILEGE TYPE, |'S_GRANTAI VE
FROM | NFORMATI ON_SCHEMA. COLUMN_PRI VI LEGES

CREATE VI EW USAGE_PRI VI LEGES
GRANTOCR,
GRANTEE,
OBJECT _CAT,
OBJECT_SCHEM
OBJECT_NAME
OBJECT TYPE,
PRI VI LEGE TYPE,
| S_GRANTABLE

) AS SELECT



GRANTOR, GRANTEE, OBJECT CATALOG, OBJECT_SCHEMA, OBJECT_NAME,
OBJECT TYPE, PRI VILEGE_TYPE | S GRANTABLE
FROM | NFORMATI ON_SCHEMA. USAGE_PRI VI LEGES

GRANT SELECT, REFERENCES ON SCHEMATA TO PUBLI C W TH GRANT

OPTI ON GRANT SELECT, REFERENCES ON TABLES TO PUBLI C W TH GRANT
OPTI ON GRANT SELECT, REFERENCES ON VI EWs TO PUBLI C W TH GRANT
OPTI ON GRANT SELECT, REFERENCES ON COLUWNS TO PUBLI C W TH GRANT
OPTI ON GRANT SELECT, REFERENCES ON TABLE_PRI VI LEGES TO PUBLI C
W TH GRANT OPTI ON GRANT SELECT, REFERENCES ON CCOLUMN_PRI VI LECGES
TO PUBLI C W TH GRANT OPTI ON GRANT SELECT, REFERENCES ON
USACE_PRI VI LEGES TO PUBLI C W TH GRANT OPTI ON

Note: The COLUMWMNS vi ew defined above anticipates an SQ Anmendnent
that is currently being processed by ANSI/X3. That SQL
correction, when finally approved, wll add the | NTERVAL_CODE
and | NTERVAL_PRECI SI ON colums to the COLUMNS view in the
| NFORMATI ON_SCHEMA. These two colums were m stakenly omtted
from ANSI X3.135-1992 as originally published.
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National Institute of Standards and
Technol ogy
Docket No. [920772-3048]

RI'N 0693- ABO5
Approval of Federal |nfornmation

Processi ng Standards Publication

127-2 Dat abase Language SQ

AGENCY: National Institute of Standards
and Technol ogy (NI ST), Commrerce.

ACTI ON:  The purpose of this notice is to
announce that the Secretary of

Commrer ce has approved a revision of
Federal Information Processing

Standard 127-1. Database Language

SQ., which will be published as FIPS
Publication 127-2. This publication
announces adopti on of American

Nati onal Standard Dat abase Language
SQL, ANSI X3.135-1992, as the Federal

I nformation Processing Standard for

Dat abase Language SQ (FIPS SQ).

This revised standard supersedes FIPS
127-1 in its entirety.

Feder al

SUMMARY: On Septenber 9, 1992, notice
was published in the Federal Register
(57 FR 41126) that a revision of Federal
I nformation Processing Standard 127-1,
Dat abase Language SQ., was being
proposed for Federal use.

The witten comrents submtted by
interested parties and other materi al
avail able to the Department relevant to
this standard were reviewed by N ST
On the basis of this review N ST
recommended that the Secretary
approve the standard as a Federal

I nformation Processing Standard (FIPS),
and prepared a detailed justification
docurment for the Secretary's reviewin
support of that reconmmendati on.

The detailed justification document
which was presented to the Secretary is

part of the public record and is available

for inspection and copying in the
Departnment's Central Reference and
Records | nspection Facility, room 6020,

Herbert C. Hoover Building, 14th Street

bet ween Pennsyl vani a and Constitution

Avenues, N.W Washi ngton, DC 20230.
This FIPS contains two sections: (1)

An announcenent section, which

provi des informati on concerning the

applicability, inplenmentation, and

mai nt enance of the standard; and (2) a

speci fications section, which deals with

the technical requirenents of the
standard. Only the announcenent

section of the standard is provided in
this notice

EFFECTI VE DATE: This standard is
effective Decenber 3, 1993.

ADDRESSES: . Interested parties may
purchase copies of this revised

standard, including the technical

speci fications portion, fromthe National
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Techni cal Information Service (NTIS).
Specific ordering information from

NTIS for this standard is set out in the
Where to Obtain Copies Section of the
announcenent portion of the standard.

FOR FURTHER | NFORMATI ON CONTACT:
Dr. Leonard Gal |l agher, National
Institute of Standards end Technol ogy,
Gai t hersburg, MD 20899, tel ephone
(301) 975-3251.

Dated: May 26. 1993
Raynmond G Kanmer,
Acting Director.
Federal |nformation Processing

St andards Publication 127-2
June 2, 1993.
Announci ng the Standard for Database

Language SQL

Federal |nformation Processing
Standards Publications (FIPS PUBS) are
issued by the National Institute of

St andards and Technol ogy after
approval by the Secretary of Commerce
pursuant to section 111(d) of the

Property and Administrative Services
Act of 1949 as anended by the
Comput er Security Act of 1987, Public
Law 100- 235.

1. Name of Standard. Database

Language SQ (FIPS PUB 127-2).

2. Category of Standard. software
St andard, Dat abase.

3. Explanation. This publication is a
revision of FIPS PUB 127-1 and
supersedes that document in its
entirety. It provides a substantial,
upwar d- conpati bl e enhancenent of
Dat abase Language SQ.. It includes four
I evel s of conformance: Entry SQ.,
Transitional /SQ., Internmediate SQ., and
Full SQ Entry SQ is a mnor
enhancenment over the mi ni mum
requi rements of FIPS PUB 127-1,
Internediate SQL is a nmajor
enhancenment over Entry SQ., and Full
SQL is a mmj or enhancenment over

Internmediate SQL. Transitional SQ is a
tenporary FIPS specification that falls
approxi mately half way between Entry
SQL and Internmediate SQL.

Conformance to Entry SQL is required

in all Federal procurement of SQ
products. Conformance to Transitional
SQ., Intermediate SQL or Full SQ are

options that may be specified, in a Federal

explicitly, as requirements in a Federal
procurenment. Section 13 identifies the
m ni mum requi rements for conformance
to Entry SQL in FIPS PUB 127-2 that
differ fromthe m ni mum requirenents
for conformance to FIPS PUB 127-1,
and Section 14 defines requirements for
the three additional |evels of
conf or mance.

This publication announces adoption
of Anmerican National Standard Database
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Language SQ., ANSI X3.135-1992, as
the Federal Information Processing
Standard for Database Language SQ
(FIPS SQL). The exact specification is in
Section 10 of this standand.
ANSI SQL is a revision and
repl acement of two previous Anmerican
Nat i onal St andards, ANSI X3.135-1989
and ANSI X3.168-1989. It specifies the
syntax end semantics of SQL | anguage
facilities for defining and accessing SQL
dat abases. These facilities include:
-Schema definition, to declare the
structures, integrity constraints, and
access privileges of a database.
-Schema mani pul ation, to alter a
schenma definition.
-Data mani pul ation, to populate a
dat abase and access SQL-dat a.
-Transacti on managenent, to define
and manage SQL-transactions.
- Connecti on managenent, to establish
and manage SQL- connecti ons.
- Sessi on managenent, to set the
attributes of an SQL-session.
-Dynamic SQ., to provide facilities for
dynam ¢ constructi on and execution
of SQL statenents.
-Di agnosti cs managenent, to
conmuni cate constraint violations
and warni ngs to applications.
I nformation schema tables, to provide
an SQL description of schema
definitions.
- Programm ng | anguage bindings, to
decl are dat abase procedures that my
be called from various progranm ng
| anguages.

- Embedded SQ., to define how SQ
statements may be syntactically
enbedded into one of the follow ng
progranmi ng | anguages: Ada. C,

COBOL, FORTRAN, MUMPS, Pascal,

or PL/I. Enbedded SQL was formerly
defined in ANSI X3.168-1989.

ANSI SQL is specified in three levels:
Entry SQ, Intermediate SQ, end Full
SQL. Entry SQL is a mnor enhancenent
of ANSI X3.136-1989 (see Section 13).

I nternedi ate SQL adds provisions for
schema mani pul ati on, dynam c SQ.,

di agnosti cs managenent, | ong
identifiers, multiple nmodul e support,
cascade delete for referential integrity,
mul ti ple, schemas per authorization
identifier, DATE and Tl ME date types.
domai ns, variable |ength character
strings, support for national character
sets, and substantial enhancenents for
data mani pul ati on. The data

mani pul ati on enhancenents in

I nternedi ate SQL I nclude: a CASE
expressi on, CAST functions between

data types, string operations, natural
join, outer join, union join, row value
expressi ons, and sudqueries in val ue
expressions, as well as table operations
for union, intersection, and

58, No. 104 / Wednesday,

conpl ement. Full SQL adds provisions
for connection managenent, session
managenent, pre-defined character
transl ations end formof-use
conversions, a BIT string data type,
deferrable integrity constraints, derived
tables in the FROM cl ause, subqueries
in CHECK cl auses, insensitive cursors,
sel f-referenci ng data operati ons,
assertions, end tenporary tables.
of optional FIPS SQU features,
conprising all of the additional
facilities in ANSI Internediate SQ. and
Full SQ., is defined in Section 14 of
this standard.

The purpose of FIPS SQL is to
prompte portability and interopability
of database application programs, to
facilitate nmintenance of database
systems anmpbng het er ogeneous dat a
processi ng environnments, and to allow
for the efficient exchange of
programmers anong different data
managenent projects. The standard is
used by inplementors as the reference
authority in devel oping a FIPS
conform ng rel ati onal nodel database
managenment system with standard
progranmi ng | anguage interfaces to that
dat abase managenent system The
standard is used by application
programmers to help wite SQL
conform ng applications and by other
conmput er prof essionals who need to
know t he precise syntactic and semantic
rul es of Database Language SQ..

4. Approving Authority. Secretary of
Commer ce.

A list

5. Maintenance Agency. Departnment
of Commerce, National Institute of
St andards and Technol ogy (Conputer

Systens Laboratory)
6. Cross |ndex.

a. American National Standard

Dat abase Language SQ.-, ANSI X3.135-
1992 (revision of ANSI X3.135-1989
and repl acement of ANSI X3.168-989).

b. 1SO I EC 9075: 1992, Dat abase

Language SQ (revision of 1SQOIEC
9075: 1989) .
Note: Except for a different Foreword,

and Nornmative references,
docunent s.

I ntroducti on,
are identical

7. Rel ated Docunents.

a. Federal Information Resources
Managenent Regul ati ons (Fl RVR)
subpart 201.20.303, Standards, and

subpart 201.39.1002, Federal Standards,
April 1992,
b. Federal ADP and

Tel econmuni cati on St andards | ndex,
U.S. General Services Administration,
I nf or mat i on Resour ces Managenent
Service, COctober 1992 (updated
periodically).

c. NIST, Validated Products List:/
Progranmi ng Languages, Database
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Language SQ., Graphics, GOSIP,

PCSI X, Security; Judy B. Kailey, Editor,
NI STIR 5103, issue No. 1, January 1993
(republished quarterly). Available by
subscription fromthe National
Techni cal Information Service (NTIS).

d. FIPS PUB 21-3, Progranm ng
Language COBCOL, 1990.

e. FIPS PUB 69-1, Progranm ng
Language FORTRAN, 1985.

f. FIPS PUB 109, Progranm ng
Language Pascal, 1985.

g. FIPS PUB 119, Progranm ng
Language Ada, 1985.

h. FIPS PUB 125-1, Progranm ng
Language MUMPS, 1993.

I. FIPS PUB 160, Progranm ng
Language C, 1991.

j. FIPS PUB 146, Governnment Open
Systenms I nterconnection Profile
(GOSIP). Arevision to FIPS PUB 146-

1. including Renpte Dat abase Access
(RDA) specifications, is planned for
m d-1993. To be issued in conjunction
with | GOSS.

k. 1G0SS, |ndustry/ Government Open
Systenms Specification, publication
pl anned mid-1993. This specification
will reference "stable agreenents" from
the NIST OSI Inplenentor's Wrkshop
as of Decenber 1992.

I. NIST SP 500-206, Stable
I npl enent ati on Agreenents for Open
Systenms | nterconnection Protocols,
Version 6. Edition 1, N ST Wirkshop for
I npl enentors of Open Systens
I nt erconnecti on, Decenber 1992.

m |1SQO 1 EC 9579-1, Information
Technol ogy- Open Syst ens
I nterconnection Renpte Database
Access---Part 1: Generic nodel, service,
and protocol, document |SQIEC JTC1l/

SC21 N7689, April 1993.

n. 1SQ 1 EC 9579-2, Information
Technol ogy- Open Syst ens
I nt er connect i on- Renot e Dat abase
Access-Part 2: SQL specialization,
docunent |1SQ'| EC JTC1/ SC21 N7703,
April 1993.

o. ISOIEC 10026, |nformation
Technol ogy- Open Syst ens
I nt er connect i on- Di stri but ed
Transaction Processing Part 1:CSI TP
Model, Part 2: OSI TP Service, Part 3:
CSI TP Protocol Specification,
I nternational Standard, Decenber 1992.
p. SQ Information Bulletin, Number
1, SQIB-1. Interpretations of ANSI
X3.135-1989, available from d obal
Engi neeri ng Docunments, April 1991.

q. FIPS PUB 29-2, Interpretation
Procedures for FIPS Software, 14
Sept enber 1987.

r. 1SO 646, Information Processing-
1 SO 7-bit coded character set for
information interchange, 2nd edition,
Third Edition, Decenber 1991.
s. 1SO 4873, Information Processing
1 SO 8-bit code for information
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i nterchange-Structure and rules for
i mpl ementation, Third Edition, 1991.
Repl aces ANS| X3.134.1, 8-bit ASCII.

t. ANSI/ISO 8859-1, Information
processi ng-8-bit single-byte coded
graphic character sets-Part 1: Latin
al phabet No. 1, February 1987. Repl aces
ANSI X3.134.2 effective Septenber 22,
1992.

u. SO 1 EC CD 11404, Information
Technol ogy- Progr amm ng Languages-
Language | ndependent Data Types
(CUD), docunent JTCL/SC22 N1305,
Decenmber 1992.

8. bjectives. The FIPS for Database
Language SQ. pernits Federal
departments and agenci es to exercise
nore effective control over the
production, managenent, and use of the
Government's information resources.
The primary objectives are:

-To encourage nore effective
utilization and managenent of

dat abase application programers by
ensuring that skills acquired on one
project are transportable to other
projects, thereby reducing the cost of

dat abase progranmmer retraining.

-To reduce overall software costs by
making it easier and | ess expensive to

mai ntai n dat abase definitions and
dat abase application programs and to
transfer those definitions and
progranms anong di fferent conputers

and dat abase mmnagenent systens,
i ncludi ng repl acenent dat abase
managenent systens.
-To pronmote conmmuni cati on and
interoperability anpbng data
installations conformng to FIPS SQL
and rel ated GOSI P conmuni cations
st andar ds.
-To reduce the cost of software
devel opment by achi eving i ncreased
dat abase applicati on progranmmrer
productivity through the
under st andi ng and use of database
met hods enpl oyi ng standard
structures and operations, standard
data types, standard constraints, and
standard interfaces to progranm ng
| anguages.
-To protect the software assets of the
Federal government by ensuring to
the nmaxi mal feasible extent that
Federal database managenent system
standards are technically sound and
that subsequent revisions are
conpatible with the installed base.
Government -wi de attai nnent of the
above obj ectives depends upon the
wi despread availability and use of
conpr ehensi ve and preci se standard
dat abase mamnagenent system
speci fications.
9. Applicability.
9.1 Database Language SQL is one of
t he dat abase | anguage standards
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provi ded for use by all Federal
departments and agenci es. These
dat abase | anguage standards shoul d be
used for all conputer database
applications and programs that are
ei ther devel oped or acquired for
government use. FIPS SQL is
particularly well suited for use in
dat abase applications that enploy the
rel ational data nodel. The relational
data nmodel is appropriate for
applications requiring flexibility in the
data structures and access paths of the
dat abase. The relational data nodel is
desirabl e where there is a substantial
need for ad hoc data mani pul ati on, and
data restructuring, in addition to the
need for access by static applications
under production control.

9.2 FIPS SQL shall be used for
rel ati onal database applications and
progranms when one or nore of the
foll owi ng situations exist:
-It is anticipated that the life of the

dat abase application will be |onger

than the life of the presently utilized
9.6 Although this standard does not

equi prent or dat abase mmnagenent
system if any.

-The dat abase application is under
constant review for updating of the

speci ficati ons,
frequently.

-The dat abase application is being

desi gned and devel oped centrally for

and changes may result

a decentralized systemthat enploys
computers of different makes and,
nmodel s or dat abase software acquired
froma different vendor.

- The database application wll

m ght be run under a database
managenent system ot her than that,

for which the database application is

initially witten.

-The database application is to be
under st ood and mai ntai ned by
programmers other than the original
ones.

-The database application is one part
of a distributed application that
requi res exchange of data or

interoperation of the various parts.

-The database application is or is
likely to be used by organi zations
outsi de the Federal government (e.g.,
Federal governnment contractors, State
and | ocal governnments, and others).

9. 3 Nonstandard | anguage features
shall be used only when the needed
operation or function cannot reasonably
be i mpl emented with the standard
features alone. A needed | anguage
feature not provided by the FIPS
dat abase | anguages shoul d, to the extent
possi bl e, be acquired as part of an
ot herwi se FIPS conform ng database
managenent system Al though
nonst andard | anguage features can be
very useful, it should be recognized that

or

their use may nmeke the interchange of
programs and future conversion to a
revi sed standard or replacenent

dat abase managenent system nore
difficult and costly.

9.4 Although this standard does not
specifically address interactive database
access through graphical user interfaces
(GUN), the SQ., statenments specified by
this standard are appropriate for such
use. In a Cient/Server environnent. a
QU client may use SQ., statements to
access SQL conformant server
dat abases.

9.5 Al though this standard does not
specifically address distributed database
managenent systens on distributed
dat abase applications, the connection
managenent statements defined in this
standard may be used, along with
facilities for renpte database access
(1SO'I EC 9579) and distributed
transaction processing (1SQ1EC 10026),
to access SQ.-data at renote nodes in
a distributed systemand to present a
gl obal view to application prograns.
speci fically address user-defined data

types, class hierarchies, inheritance,
pol ynor phi sm or other features of
obj ect dat abase mmnagenment system
such capabilities are upward conpatible
extensions of this standard and may be
specified in a future revision of FIPS
progr ans
SQL (see Section 16.8).

9.7 It is recognized that some
progranmati c requi rements may be
nore econonically and efficiently
satisfied through the use of a database
managenent system enploying a
different data nodel than those
provi ded by the FIPS dat abase
| anguages or the use of a database
managenent systemthat functionally
conforms to a FIPS database | anguage
but does not conformto all other aspects
of the FIPS. The use of any facility
shoul d be considered in the context of
systemlife, systemcost, data integrity,
and the potential for data sharing.

9.8 Some programmatic requirenments

may be nore econonically and
efficiently satisfied by the use of
aut omati c program generators or by
dat abase access through other high-1evel
| anguage i nformati on processing
systems. However, if the final output of
a program generator or high-1evel
| anguage systemis | anguage that
accesses a rel ational database,
| anguage shall conformto the
condi tions and specifications of SQ..

10. Specifications. FIPS SQ., adopts
all provisions of ANSI X3.135-1992,
Dat abase Language SQ., with the
exceptions |isted bel ow

a . FIPS SQL requires conformance to
Entry SQ., Conformance to Transitional
SQ., Intermediate SQ., or full SQ are

then t hat
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options that may be specified explicitly
in SQL procurenments (see Section 14).

b. FIPS SQ does not include PL/I

| anguage bi ndi ngs, since PL/I is not a
FI PS progranmi ng | anguage.

c. FIPS SQL does not recognize
conformance solely by "direct

i nvocati on and processing of SQ

| anguage" as specified in Subclause 23.2
of ANSI X3.135-1992, because direct
invocation does not nandate all of the
facilities desired in a FIPS SQL
conform ng product. Conformance to

FIPS SQL requires a Mdule or

Enmbedded SQ. binding style to one or
nmore FI PS progranmi ng | anguages.

d. FIPS SQL, requires that the "SQ

Fl agger" be inplemented in Entry SQ for
in addition to Intermediate SQL and

Full SQ. This is because FIPS SQ has
al ways included a flagger requirenent,

even fromits first specification in 1987.

For conformance to Entry SQ or
Transitional SQ., FIPS SQL requires
"Entry SQL Fl agging" with the "Syntax
Only" extent of checking option as
defined in Subclause 4.33 of ANSI
X3.135-1992. The SQ., Flagger is
requi red for each | anguage bindi ng
style, including "Interactive Direct
SQL" (see Section 16.5).

e. For conformance to Internediate

SQL or to Full SQ., FIPS SQL requires
i mpl ementation of the follow ng named
character sets: SQL_CHARACTER,
ASCI | _GRAPHI C. LATI N1,
ASCI | _FULL, and SQL_TEXT. The
formof-use-and default collation
requi rements for these character sets are
defined in Section 16.7 of this standard.
f. For conformance to Internediate
SQL or to Full SQ., FIPS SQL requires
i mpl ementation of the
FI PS_DOCUMENTATI ON schema, as
specified in Section 15 of this standard.
I npl enent ati ons. | nplenentation
of this standard involves four areas of
consideration: the effective data,
acqui sition of FIPS SQ

I npl enent ations, interpretation of FIPS
of
SQ., and validation of FIPS SQ
i mpl ement ati ons.
11.1 Effective Date. This publication
is effective Decenber 3, 1993. Prior to
that date the requirenents of FIPS PUB

127-1 apply to Federal SQ

procurenments. This delayed effective
above date is intended to give

i mpl ementations that conformto FIIPS
PUB 127-1 tine to nmake the
enhancenents necessary to enabl e
conformance to Entry SQL (see Section

13). No further transitional period is
necessary.

11.2 Acquisition of SQL

I npl enent ati on- Rel ati onal nodel

dat abase mamnagenent systens acquired

for Federal use shall inplenent ,FIPS
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requi red whether SQ | nplenentations
are devel oped internally, acquired as
part of an ADP system procurenent,
acqui red by separate procurenent, used
under an ADP | easing arrangenent, or
specified for use in contracts for
progranmi ng servi ces. Recommended
term nol ogy for procurenent of FIPS
SQL is contained in the U S. General
Servi ces Admi ni stration publication
Federal ADP & Tel econmuni cati ons
Standards | ndex, Chapter 4 Part 1.
11.3 Interpretation of FIPS SQ. N ST
provides for the resolution of questions
regardi ng FIPS SQ specifications and
requi rements, and issues official
interpretati ons as needed. Procedures
interpretations are specified in FIPS
PUB 29-2. All questions about the
interpretation of FIPS SQ should be
addressed to: Director, Computer

4.0 of the test suite will
Language SQ. Interpretation, National
Institute of Standards and Technol ogy,
Gai t hersburg, MD 20899, Tel ephone:
(301) 975-2833.

11. 4 Validation of SQ

I npl enent ati ons. |npl enentations of
FIPS SQL shall be validated in
accordance with N ST Conputer

Systems Laboratory (CSL) validation
procedures for FIPS SQ.

Each rel ease of the test suite has
Recommended procur enment
term nol ogy for validation of FIPS SQL
is contained in the U S. General
Servi ces Admi ni stration publication
Federal ADP & Tel econmuni cati ons
Standards I ndex, Chapter 4 part 2. This
GSA publication provides term nol ogy
for three validation options: Del ayed
Val idation, Prior Validation Testing,
and Prior Validation. The agency shall
sel ect the appropriate validation option
and shal |l specify whether a Validation
Summary Report or Certificate of
Validation is required. The agency shall
specify appropriate time frames for
val i dation and correction of
nonconfornmities. The agency is advised
to refer to the NI ST publication

Val i dated Products List for Information
about the validation status of SQ
products. This informati on may be used
to specify validation tine franes that
are not unduly restrictive of

requi rement of FIPS, 127-1.
conpetition.

An SQL Test Suite license includes
The agency shall specify the criteria
used to determine whether a Validation
Summary Report (VSR) or Certificate is
applicable to the hardware/software
envi ronment of the SQL inpl emrentation

offered. The criteria for applicability of

a VSR or Certificate should be
appropriate to the size and timng of the

procurenment. A large procurenent may
require that the offered version/rel ease
of the SQ inplenmentation shall be
Current information about the NI ST
validated in a specified hardware/

be available in

val i dation shall be conducted with
speci fi ed hardware/software features or
paranmeter settings; e.g. the same
paranmeter settings to be used in a
performance benchmark. An agency

with a single-license procurenent may
review the Validated Products List to
determ ne the applicability of existing
VSRs or Certificates to the agency's
har dwar e/ sof t ware environnent.

I npl enent ati ons shall be eval uat ed
using the NIST SQL Test Suite, a suite
of automated validation tests for SQ

i mpl ementations. The NI ST SQ Test
Suite was first released in August 1988
to help users and vendors determ ne
conpliance with FIPS SQL. Version 3.0
of the test suite was rel eased in January
1992, to be used for validating
conformance to FIPS PUB 127-1 after
July 1, 1992. It is expected that Version
Systenms Laboratory, ATTN: Dat abase

m d-1993, to be used for testing
conformance to Entry SQ of FIPS PUB
127-2 after the effective date. The
results of validation testing by the SQL
Testing Service are published on a
quarterly basis in the Validated
Products List, available fromthe

Nati onal Technical Information Service
(NTIS).

provi ded additional interfaces and test
cases to increase the test suite's
coverage of the SQL | anguage. Version
3.0 of the NIST SQL Test Suite provides
11 test suite types (interfaces):
Enbedded (pre-processor) Ada,

Enbedded C, Enbedded COBQOL,

Enbedded FORTRAN, Enbedded

Pascal , nodul e | anguage Ada, nodul e

| anguage C, nodul e | anguage COBOL,

modul e | anguage FORTRAN, nodul e

| anguage Pascal, and Interactive Direct
SQL. Version 3.0 does not include tests
for Enbedded MUWPS or nodul e

| anguage MUMPS because the MJUWPS
progranmi ng | anguage Interface i s not
defined in FIPS 127-1; such tests may
be available in version 4.0, for testing

FI PS 127-2. There are additional
Version 3.0 for the Integrity
Enhancenent Feature, default database
sizing constructs, and the FIPS Fl agger

tests in

all of the tests described

docunent ati on, and automatic
notifications of approved changes to the
SQL Test Suite for a six nmonth period.

A license for SQL Test Suite Version 3.0
is a necessary requirement for an

organi zati on that wi shes to be tested by
the NI ST SQL Testing Service between

July 1, 1992 and the effective date of
FIPS 127-2.

SQL Validation Service and Validation
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from National Institute of Standards
and Technol ogy, Conputer Systens
Laboratory, Software Standards

Val i dati on G oup, Building 225, room
A266, Gaithersburg, Maryland 20899,
(301) 975-2490.

12. \Wivers. Under certain

exceptional circunmstances, the heads of
Federal departments and agenci es may
approve wai vers to Federal Information

Processing Standards (FIPS). The head
of such agency may redel egate such
authority only to a senior official
desi gnat ed pursuant to section 3506(b)
of title 44, U S. Code. Wiivers shall
granted only when:

a. Conpliance with a standard woul d
adversely affect the acconplishment of
the mission of an operator of a Federal
conmput er system or

b. Cause a mmjor adverse financial

i mpact on the operator which is not offset
by Governnment/w de savi ngs.

Agency heads may act upon a witten waiver
request containing the information detailed
above. Agency heads mmy al so act w thout a
witten waiver request when they determ ne
that conditions for neeting the standard
cannot be met. Agency heads mmy approve

wai vers only by a witten decision which
expl ai ns the basis on which the agency

head made the required finding(s). A copy
of each such decision, wth procurenent
sensitive or classified portions clearly
identified, shall be sent to: National
Institute of Standards and Technol ogy;
ATTN: FI PS Wi ver Deci sions, Technol ogy

Bui | di ng, room B-154; Gaithersburg,
In addition, notice of each waiver granted
and each del egation of authority to approve
wai vers shall be sent pronptly to the

Conmmi ttee on Government Qperations of

the House of Representatives and the
Conmittee on Governmental Affairs of

the Senate and shall be published

promptly in the Federal Register.

When the determination on a waiver

applies to the procurenent

of equi prent and/or services, a notice of
the wai ver deternmination nust be

published in the Conmerce Business

Daily as a part of the notice of
solicitation for offers of an acquisition
or, if the waiver deternmination is nade
after that notice is published, by

amendrment to such notice.

A copy of the waiver, any supporting
docunents, the document approving the

wai ver and any supporting and acconpanyi ng
docurments, with such del etions as the agency
is authorized and deci des to make under

5 U.S.C. 552(b), shall be part of the
procurenment docunentation and retai ned

by the agency.

be

Wednesday, June 2, 1993 / Notices

(Section 13 through Section 16 of

FIPS PUB 127-2 are not included in this
announcenent) .

17. \Were to Obtain Copies. Copies of
this publication are for sale by the
Nat i onal Techni cal | nformation Service,
U.S. Departnment of Conmerce,
Springfield, VA 22161, tel ephone 703

487-4650. (Sal e of the included

speci ficati on docurment, ANSI X3.135-
1992, is by arrangenment with the
Anerican National Standards Institute.)
When ordering, refer to Federal

I nformation Processing Standards
Publication 127-2 (FIPS PUB 127-2).

Dat abase Language SQ.. Paynment may

be made by check, noney order, or
deposit account.

[FR Doc. 93-12918 Filed 6-1-93; 8:45 anj
Bl LLI NG CODE 3510-CN-M

MD 20899.
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For ewor d

The Federal Infornmation Processing Standards Publication Series of the
National Institute of Standards and Technology (NIST) is the official
publication relating to standards and gui del i nes adopted and pronul gat ed
under the provisions of Section 111(d) of the Federal Property and

Adm ni strative Services Act of 1949 as anended by the Conputer Security Act
of 1987, Public Law 100-235. These mandat es have given the Secretary of
Commerce and NI ST inportant responsibilities for inproving the utilization
and managenent of conputer and rel ated tel ecommuni cations systens in the
Federal Governnment. The NI ST, through its Conputer Systens Laboratory,
provi des | eadershi p, technical guidance, and coordi nati on of Governnent
efforts in the devel opnent of standards and guidelines in these areas.

Comment s concerni ng Federal |Information Processing Standards Publications are
wel comed and shoul d be addressed to the Director, Conputer Systens
Laboratory, National Institute of Standards and Technol ogy, Gaithersburg, M
20899.

Janes H Burrows, Director
Conmput er Systens Laboratory

Abstr act

Thi s publication announces adoption of Anmerican National Standard Database
Language SQ., ANSI X3.135-1992, as the Federal Information Processing

St andard for Database Language SQL (FIPS SQ.). It is a revision of FIPS PUB
127-1 that adds extensive new functionality to the SQ. | anguage. Conformance
to FIPS SQL is mandatory for all Federal procurenments of rel ational nobde

dat abase managenent systens. FIPS SQL is specified to have four confornance
levels: Entry SQ., Transitional SQ., Internmediate SQ., and Full SQ.. Although
only Entry SQL is required for conformance to FIPS SQ., the other conformance
| evel s may be specified as mandatory

requi renments in individual procurenents. FIPS SQL al so provides default
sizing paraneters and limts for SQL constructs to provide a common basel i ne
for database interoperability.

The purpose of FIPS SQL is to pronote portability and interoperability of

dat abase application prograns, to facilitate maintenance of database systens
anong het er ogeneous data processing environnents, and to allow for the

ef ficient exchange of programmers anong different data nanagenent projects.

Key words: ANSI standard; data nmani pul ati on | anguage; dat abase; dat abase

| anguage standard; Enbedded SQL; Federal Information Processing Standard
(FIPS); 1SO standard; nodul e | anguage; schema definition | anguage; software;
Structured Query Language (SQ).
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